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How do antidepressants act on depression? 







Six new antidepressants are clinically available in Japan at present (2011), i.e. fluvoxamine, 
paroxetine and sertraline as selective serotonin reuptake inhibitor (SSRI), milnacipran and 
duloxetine as serotonin and noradrenaline reuptake inhibitor, and miltazapine as noradrenergic 
specific serotonergic antidepressant (NaSSA). Every antidepressant acts on depression through 
releasing monoamine(s) in the brain. Miltazapine has a unique pharmacological profile among 
these antidepressants, and releases noradrenaline and serotonin by antagonizing ǂ2 
noraderenergic receptor (details in the text). SSRIs or SNRIs usually take 2 to 4 weeks to exert 
their antidepressant activities, while NaSSA miltazapine reveals its efficacy within one week. 
This is explained by a difference in mode of action between monoaminere reuptake inhibition of 
SSRI and SNRI, and receptor antagonistic action of NaSSA. It has been reported that the 
functions and volumes of the prefrontal cortex and hippocampus in depressed patients are 
decreased. On the other hand, neurogenesis has been noted in the hippocampus of animals in 
treatment with antidepressants or antidepressing therapies such as electro-convulsive therapy.  
The long term treatment with an antidepressant after the remission prevents the relapse of 
depression, suggesting that the brain function of a depressed patient has been reinforced through 
neurogenesis with the antidepressant. In this paper, the time course of activation of neuronal 
system and the role of monoamine receptors are described with comparing the mode of action of 
SSRI and NaSSA. 
 
Key Words㧦 antidepressants, neurogenesis, selective serotonin reuptake inhibitor (SSRI), 
serotonin and noradrenaline reuptake inhibitor (SNRI), noradrenergic specific 
serotonergic antidepressant (NaSSA) 
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